1 R. W. Hartmann and R. W. Allard 2 T HE barley varieties 'Atlas' and 'Vaughn' are known to affect each other in vegetative form when grown in proximity (1, 2) and they also affect one another in reproductive capacity when grown under population conditions (3, 4). In general Vaughn is the more vigorous type in pure stands, but in mixture Atlas has a depressing effect on the vegetative growth of Vaughn, and it also tends to dominate mixed populations at the expense of Vaughn. Edwards and Allard (1) have shown that the competition between these genotypes is not associated with struggle for limited supplies of light. The present experiment vas designed to test whether the competition has its basis in struggle for moisture or nutrients.
MATERIALS AND METHODS
The experiment was conducted under both field and greenhouse conditions. In the greenhouse 10 plants were grown per 1-gallon can. The plants in each can were either all Atlas (A p ), all Vaughn (V P ), or 5 Atlas and 5 Vaughn plants alternating in a circle 1 This work was supported in part by a grant from the National Institutes of Health, GM 10476. Received for publication Jan. 17, 1964. 'Postdoctoral Fellow under National Institutes of Health Training Grant T1-GM701 and Professor of Agronomy, University of California, Davis, Calif., respectively. Senior author now at the University of Hawaii, Honolulu, Hawaii.
(A m and V m ). Each of the 6 replications per treatment consisted of 1 can for pure-stand plantings and 2 cans for mixed plantings. Four levels of nitrogen (urea) were applied: 0, 40, 80, and 120 pounds per acre. Four moisture levels were obtained by withholding water until the first can in any moisture treatment had reached approximately 58, 45, 34 or 29% of field capacity, as determined by weight. Water was then added to bring the soil in the cans to field capacity.
In the field each of the main plots was divided into 4 subplots, 1 of Atlas in pure stand, 1 of Vaughn in pure stand, and 2 of Atlas and Vaughn in equal mixture. Plants were spaced four inches apart. Each subplot was surrounded by 4 harder rows; observations were taken only on the 20 central planis. Three replications of 16 plots each were sown for the 4 fertilizer and the 4 moisture levels. However, because heavy natural rainfall throughout the growing season prevented study of moisture levels, only 2 replications were harvested, giving a total of 8 plots per fertilizer treatment.
The field and greenhouse plantings were made in December 1962, and February 1963, respectively. Plants missing due to occasional failures of germination were replaced by replanting but data were not taken from these later-sown individuals.
RESULTS
At maturity, individual plants were measured for the following characters: length of longest culm, number of spikes, number of kernels, total kernel weight, and 100-kernel weight. Means were computed for each subplot in the field and each can in the greenhouse. These means were
